Introduction
One of the meanings of the word facet in Cambridge English Dictionary is "one part of a subject, situation etc. that has many parts". In this meaning the word is used in library and information science to denote parts of a classification scheme which can be combined in order to express a compound subject. The theory and principles of faceted classification were developed, as commonly known, by Ranganathan (1965) and the Classification Research Group (CRG) in the second half of the 20 th century. This came about as a reaction to the difficulties of traditional enumerative classification systems such as Dewey Decimal Classification and Library of Congress Classification, to express complex subjects. The Colon Classification devised by Ranganathan and based on his own theory of facet analysis is a landmark in the history of library classification through its flexibility and its capability of synthesis, still influencing to a great extent the library world (Vlădescu 1965) . Important thesauri and subject heading lists which are extensively used nowadays like Medical Subject Headings, Library of Congress Subject Headings or Art and Architecture Thesaurus, are based on the facet theory.
The limitations of the enumerative nature of the Universal Decimal Classification (UDC) are compensated by the existence of the auxiliary tables, also known as facets, which provide flexibility and adds expressiveness to the classification as a whole. Their use make new notations possible through synthesis, avoiding thus further subdividing and enumeration of concepts. This way new compound numbers are created with a direct impact on the flexibility of the classificatory structure. This paper aims to focus on the UDC auxiliary tables and the way they contribute to improved expressiveness of the subjects represented by the UDC main class numbers.
At the same time, our purpose is to demonstrate that despite the limitations of an analytico-RRBSI Vol. 14 Iss. 3 2018 synthetic classification designed more than one hundred years ago, successive developments of the scheme along with consistent updating of its functionalities enabled it to be successfully used in modern information retrieval systems. As class numbers tend to be avoided by library users, librarians are facing new missions in order to tackle the subject access problem. Librarians have the mission of an intermediary element between the indexer and the user and also between the user and his/her information needs.
Current information seeking behavior generates an important change in subject representation intended to meet the user information needs. While users want fast retrieval of most relevant information without much regard for the information retrieval expertise, dealing with natural language words for subject access makes procedures quite straightforward. Furthermore, subject clouds enable expansion of the subject areas through navigation and an interface for mobile devices is an efficient response to the forthcoming user demands.
Some details on the use of facets in post-coordinated search
On the minimal requirement of the correct usage of the classification rules, a numerical expression like this: 811.135.1`243(075.8)=14 can be translated as search query into: "Romanian as a second language -university textbook for Greek speakers".
In the given example the complex UDC notation consists of one main class number and several auxiliaries (one special and two common) which can be used in turns with la large variety of other main numbers for similar concepts. The form and language common auxiliaries (or facets) can be used throughout the entire classification to represent characteristics regarding the inner or outer form of the document and -on condition of relevance -the language in which it is written. These two, along with the place and time facets, particularly meaningful for documents on geography and history, are sine qua non devices for accurate representation of subject-related concepts in documents and they are equally meaningful in information retrieval. The common auxiliary of language, or language facet will retrieve all documents written in Greek, in our case, when used as search query element. Likewise, the common auxiliary of form, (075.8) will retrieve at the end of a post-coordinate search, all the university textbooks in the information system.
There are two types of auxiliaries in the structure of the UDC tables: common auxiliaries and special auxiliaries. The common auxiliaries, used with the same meaning irrespective of the main class they are attached to indicate: language, form, place, time, general characteristics. They modify by special features the subject expressed by the main class number: Older and more recent UDC developments such as: AUDACIOUS (Freeman & Atherton 1968) , GERHARD (Moller et al. 1999) , ETHICS and NEBIS reveal the deep interest in reusing classification data from library catalogues by including them in subject authority files (Figure 1 ). The example below illustrates an authority record based on an auxiliary of ethnic grouping, which is actually the auxiliary (facet) of language included between round parentheses with the role of facet indicators.
Critical issues of implementation will arise in case of common auxiliaries not being appropriately parsed, or rather not correctly marked, according to the standard facet indicators. For example, a search query for -02 from Table 1k -Common auxiliaries of properties can lead to a wrong interpretation for the system and consequently give false results, being erroneously taken for "-02" from Table 1g -Common auxiliaries of time and thus including documents about the 3 rd century BC in the retrieved set. In such a case, a convention has to be decided on a different symbol to be used as facet indicator in order to avoid confusion.
Common auxiliaries are not UDC numbers of secondary degree
A brief reminder of the common auxiliary tables in the UDC accompanied by a number of examples of use from real library catalogues will help us understand their importance in delineating particular aspects of the subjects which add value to the relevance of the documents retrieved.
The conversion process from numerical expressions to natural language terms is assisted by what Drake calls in the Encyclopedia of Library and Information Science the auxiliaries of addition, extension and relation (Drake 2003 (Drake p. 2868 . In the UDC Online (http://www.udc-hub.com/ search.php) the common auxiliaries are grouped in the following categories: The symbols of both types of auxiliaries have a role in parsing complex or compound notations in their meaningful component parts. Table 1c -Common auxiliaries of language are the source of subdivision of Class 811 -Languages and Class 821 -Literatures of individual languages and language families and represent the meaningful elements of Table 1f for auxiliaries of ethnic grouping. Table 1d -Common auxiliaries of form denote the form or presentation of documents. Mention should be made here on the difference between the inner and outer form. Berwick Sayers (1957) explains that they denote "on the one hand the internal point of view or approach to the subject and, on the other hand, the physical arrangement or form of the material". Table 1e -Common auxiliaries of place -used to indicate the geographical range, space or spatial aspects of subjects and are considered as primary facet for Class 913 -Regional geography and Class 94 -History. nationality or ethnic aspect of the subject represented by the main class. Table 1g -Common auxiliaries of time -denote a particular date, point of time or ranges of time; as the "+" and "-" signs are used to denote the pre-Christian and Christian era, they should be treated cautiously in order to avoid confusion in the conversion process. In all, except for the fifth example, one or more common auxiliaries are added to the initial compound UDC expression and only two out of the six records resulting from the search do not have descriptors for subject representation. The most complex of the set of retrieved documents is the fourth which holds, in addition to the initial common auxiliary of person i.e. -055.2, a common auxiliary of ethnic grouping, i.e. (=18) Albanians and a common auxiliary of place, i.e. (497.115) Province of Kosovo. The examples provided demonstrate the great variety of concepts capable to be represented by common auxiliaries and how they can enrich the relevance of the search results through synthesis. Other than this, on condition of browsing and navigation availability, these results can be significantly enhanced.
Classification authority data and their implementation
The multiple qualities of the UDC as knowledge organizer and its availability in electronic form (the UDC Master Reference File) empowered its role as "underlying knowledge structure that provides systematic subject organization and thus complements the search using natural language terms" (Slavic 2004) . Evolving from Otlet's representation of human knowledge and denoting his attempt to provide a complete "image of the world" (Ducheyne 2009 ), the UDC has all the necessary equipment to be effectively used in subject access. Facets and facet indicators have an important role in that.
The implementation of classification authority data in library catalogues conveys consistency in indexing and imposes control over the indexing terms. As earlier said, there are many examples of information systems which include classification data in authority files. A very good example of such development is NEBIS, a system that has been used at ETH Zurich since the early 1980s. At the moment, NEBIS (https://www.nebis.ch/en/frontpage) is a knowledge system which includes 140 institutions.
The pre-coordinated keyword chains in three languages (German, English and French) together with the corresponding UDC numbers are stored in a subject index (Hug & Noethiger 1991) . Along with these terms, some synonyms and their logical context (broader terms, narrower terms and related terms) are also incorporated. The Boolean operators such as AND, OR and NOT can enlarge or restrict the result. At the moment of information retrieval the post-coordinated descriptors are used and this happens particularly when the search query is formulated. The detailed UDC-based subject index obviously contains terms mapped from the auxiliary numbers and the richness of the vocabulary elements in three languages provides higher relevance and more flexibility to the information acquired as search result. As we learn from the NEBIS website, for specific queries limited to the UDC index, the ESS11 database is available. Searches can be made either by UDC numbers or by terms in their captions. A rather comparable approach is used by a Romanian-made information system called TinREAD (The Information Navigator for Readers). The subject retrieval part of TinREAD integrated system was designed to handle the assignment of verbal index terms mapped to classification numbers in bibliographic records by means of two types of authority files: subject headings and UDC (Frâncu&Dediu 2015) . Three connected entities form the minimum necessary conditions for this objective: the bibliographic record, the subject authority record and the UDC notation (which is either simple or compound). Once implemented in the information retrieval system, the subject authority file provides multiple access points to document subjects and enables semantic search expansion (Figures 3, 4) .
The Facets in an Analytico-Synthetic Classification and Their Role in Subject Retrieval
In TinREAD separate authority files are linked with bibliographic records in order to improve the quality and consistency of indexing. Subject-oriented data is held in fields 6xx for classification and in fields 9xx for subject headings or thesaurus terms, as defined by the MARC bibliographic format. As long as a UDC number is assigned to a 675 field of a bibliographic record, the system automatically provides its corresponding subject heading in a 606 field (Frâncu & Dediu 2015 p. 130) . The reverse holds also true, any descriptor employed for indexing in a 606 is automatically mapped with a classification notation.
According to the UNIMARC-A format, each authority record contains mandatory fields like: 250 for the Romanian descriptor, 675 for the UDC number, simple or compound, 750 linking fields for possible multi-language (or multi-script) variants or equivalent subject terms from other vocabularies if accessible, and for the semantic context, as many repeatable 9xx fields as available for broader terms, narrower terms and related terms. All of these have separate authority records, therefore become access points to subjects in their own right.
Compound UDC numbers including various facets are treated so that each of their contributing elements has its own representation in appropriate subject terms, as demonstrated in the upper part of the example illustrated in Figure 3 . The four different facets (for ethnic grouping, place, time and form) attached to the main UDC number provide dependability to the subject representation. Each of these facets can be further used as access points.

Figure 3. Authority record for a compound UDC number including four kinds of facets
An extra benefit of the system for enlarging the subject area is the interactive navigation option provided by subject clouds ( Figure 5) . A search for the term Semantics (Semantică in Romanian) as descriptor, will retrieve in a TinREAD library catalogue a total sum of 138 documents, in 8 languages, of which 66 are in Romanian, 31 in English and 25 in French, plus others in smaller numbers. Special remark should be made on the structure of the UDC notation for this concept, i.e. 81`37, which is derived from Class 81 through synthesis, by addition of the special auxiliary `37 to the main number. This special auxiliary can be successively added to express the same concept, i.e. Semantics, to any particular language scheduled in Table 1c -Common auxiliaries of language. The main numbers for languages themselves are the result of synthesis between the main class number 81 and the language facets.
We can then have: 811.135.1`37 -Romanian language -Semantics 811.111`37 -English language -Semantics 811.112.2`37 -German language -Semantics and so on.
Syntax rules and synthesis for faceted approach
In the Semantics example above the rule of building compounds by synthesis can be easily noticed. Likewise, the rule of building numbers to represent different aspects regarding linguistics are obvious. This is particularly the case of the fully faceted major classes, Class 811 Languages, 821 Literature of individual languages and Class 94 History, some of the fully faceted major classes of the scheme (Slavic 2004) . These classes allow for unrestricted number of combinations when used in indexing, but only a few examples are mentioned in the schedules. For such classes
The Facets in an Analytico-Synthetic Classification and Their Role in Subject Retrieval the best implementing solution is the use of pre-combined UDC numbers and, by means of specially written programs, decompose them into their constituents by means of algorithms extracted from the UDC syntax (Riesthuis 1997) . This way, post-coordinate searching by words derived from classification is possible on condition of strict agreement with the UDC rules of subdivision and syntax (see also the example in Section 2).
As far as the UDC syntax is concerned there are rules specifying the order in which different types of common auxiliaries should be mentioned in a complex notation. The recommended sequence is: time, ethnic grouping, place, form, language. Nevertheless, this order can become flexible and in line with the indexing policy of each library and is valuable in the correct filing of the UDC notations for browsing purposes from general to specific. Another important requirement with complex notations is the identification of each element contributing to the structure of this number. The compliance to the rules of building such numbers along with the facet indicators for each part of the pre-combined UDC number contribute to the correct treatment of classification data in the system and the appropriate display of their equivalents in the subject index. From The European Library, Freire (2015) describes the challenge of this institution in making subject authority data from library catalogues available in a semantic web as Linked Open Data. The UDC, he argues, has very good LOD data available from standardization viewpoint, but lacks linking to other LOD datasets. Shortcomings, according to Freire, result from the diversity of languages and knowledge organization systems, but also from the heterogeneous levels of detail in subject information. Should the details in classification data be normalized at a lower level, the pre -combined UDC numbers could be minimized, so that more than one record could be linked to each of them. A solution, he argues, would be linking the UDC datasets to Dbpedia.
Further applications
Today's library users want fast retrieval of most relevant information without much regard for information retrieval proficiency. An interface for mobile devices is a convenient answer to their demands. Search results can be filtered in different ways by altering the first with a subsequent one, according to the user's need. The bibliographic record displayed on a smartphone screen treats the search query just like a library catalogue ( Figure 6 ).
The Facets in an Analytico-Synthetic Classification and Their Role in Subject Retrieval
Figure 6. Smartphone application
Conclusions
Facets, parsing by facet indicators, expressiveness, flexibility, richness of vocabulary elements hence enlarged subject access points, meaningful sequences giving specificity to the main class number, authority files for mapping classification notation with subject headings, consistency and ease of use for indexers hence improved information retrieval, adapting search routines to the ever demanding user requirements, modern applications i.e. an interface for mobile devices were presented here from the point of view of adjusting the subject approach to information included in library catalogues as appropriate as possible to the new information user needs. One might argue that additional subject information like language, form of presentation or material, that do not necessarily belong to the topical subject itself can be placed in other fields of a bibliographic record and not in the subject fields. However, when you include this kind of information in a subject field/subfield they are likely to be used for expanding the search space and the result can often be better than the initial one. The larger the variety of subjects retrieved, the more likely to exist at least one of the set of retrieved documents relevant for the formulated query. Reliability of systematic catalogues is beyond any doubt, so their assessment is necessary and is worth any effort demanded for including them in the information sources for the forthcoming society.
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